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P.o. Box 910, East carbon, utah 84b20 794 North "c" canyon Rd, East carbon, utah g4s20
Telephone (435) eg8-4000 Fax (43S) BB8-4002

In C/
Date:

Dana Dean, P.E.
Associate Director
Utah Division of Oil, Gas and Mining
P.O. Box 145801
1594 West North Temple, Suite 1210
salt Lake ciry, utah 84114-5901

December 30, 2010

Crandall Canyon Mines. C/015/032
Division Order 10A

Bullet Items l. 2 and 3

Dear Ms. Dean:

This letter is written in response to your letter to Denise Dragoo, dated December2l,
2010, regarding the schedule forthe company's response to the Division's letter of DecemberT,
2010, involving submission of information for Division Order l0A, specifically Task #3703
related to changes to MRP Appendi x 7 -65. Your letter of December 2l , 201 0, contained five
bullet items to be addressed by January 6,2011. For accounting pu{poses, I have numbered these
as bullet items 1 through 5. This letter addresses bullet items 1,2 and3, as pertains to Task
#3703. Please note that this letter does not address the issues of Task #3704,which involves
changes to Appendix 7-15 (PHC), which will be addressed directly by Erik Petersen through
Denise Dragoo, Etq., and correspond to bullet items 4 and5 of your Decembet 21,2010 letter.

As a point of clarification, your letter of December 21,2010 refers to the Division's letter
of Decembet 7,2010, citing deficiencies in the response to the Division's letter of July 2010, and
stating that the response to this letter was "grossly inadequate". According to my records, the
company addressed the Decemb er 7 , 2010 letter in a hand-delivered submittal to your office on
December 14,2010, entitled "Response to Division Order DOI0A, Revised Stipulation
November 4,2010, Additional Information Requests to Address Task #3 s9z,Bullet Items 1, 3
and 4, Submitted December 14,2010". In light of the "grossly inadequate" comment in your
December 21,2010 letter, it is not apparent whether or not the Division had received and
reviewed the December 14,2010 submittal prior to sending out the December 2l letter, since this
latest submiffal was made as a good-faith effort to respond to the Division's request in a
professional manner. However, in checking my emails from Susan Steab, I received no
confirmation of the Division's receipt of the submittal, although I did receive confirmation of
several other submittals whish I had made at the same time. I am hoping the submittal has now
worked its waythroughthe system. Inthe eventthat the December 14,2010 submittal has been
inadvertently misplaced, I am sending you another copy with this current submittal,as backup.
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Continuing with the response to your Decemb er 21,2010 letter

Bullet Item I .....Provide capital, operating, and maintenonce costs for the curuent treatment
system.

Response: Detailed costs were provided in the November 30 submittal (entitled "Change to
AppendixT-65, Division Order DO10A, Paragraph IV, Item 1, Revised Stipulation November 4,
2010"). These costs totaled $579,905,89. This was compiled from an extensive list of company
requisitions and invoices, ffid represents the most accurate account obtainable of the costs
incurred by the company in constructing and operating the existing water treatment facility. In
this current submittal, we have taken the same list and attempted to break it down into the
requested categories of Capital, Operating and Maintenance costs. In reviewing these costs,
please keep the following points in mind:

1) Much of these costs have essentially been Research and Development (R & D) costs.
As has been explained in previous correspondence with the Division, construction and operation
of this facility has been on what could be described as a "trial and error" basis, and also under
emergency duress conditions in order to come into cornpliance with discharge violation
requirements. This is the first facility of its kind constructed in the Utah coal fields, involving
unique water chemistry. Treatment options previously developed for eastern coal mine
operations could not be directly replicated at the Crandall mine. It is estimated that at least half
of the capital costs could be attributed to R & D.

2) Most of the on-site work was completed by Scamp Excavation, a local contractor.
Oftentimes, Scamp was simultaneously involved in various aspects of building parts of the
facility, maintaining the chemical supply, and cleaning the sludge frorn the settling basin. Since
these activities were billed with lump invoices, it is impossible to account for the exact
breakdown of capital, operating and maintenance costs, especially where Scamp also purchased
many of the construction supplies and parts directly. Therefore, we have broken down the Scamp
costs as 85% capital, I0% operating and SYomaintenance, based on our best assessment. The
same percentages have been applied to the miscellaneous items. The Nalco chemicals (coagulant
and flocculant) have been assigned to operating costs, and most other vendor equipment items
previously listed have been placed under capital cost. Maintenance costs are primarily attributed
to Scamp, associated with snow removal, etc., although this could also be considered as
operating cost. Maintenance costs are often ascribed as a component of operating costs, with no
definite distinction between the two. As explained earlier, breaking the costs down into the three
separate categories can be somewhat of an arbitrary judgement call. The capital costs are further
broken down to reflect the R & D nature of the project to date.

3) These costs are subject to change in the near future. We are still making
improvements to the mechanical plant, including more efficient piping and bulk material
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handling. We are also in the process of upgrading the electrical controls and monitoring system
for increased reliability. And work continues on improving the sludge cleaning process. We are
also considering test trials of other treatment chemicals, in particular, to eliminate or reduce the
amount of aluminum chloride. All of these changes and improvements are complicated bythe
fact that we must constantly stay in compliance with UPDES discharge parameters on a24/365
basis, while at the same time trying to convert to upgraded facilities and conduct new testing
trials without being able to shut the existing facility down for more than a few minutes at a time.
In short, the facility has been and still is a work in progress. Once the improvements have been
completed, all costs will certainly drop lower and stabtlize. It should be pointed out however,
that the facility, even in its evolving and current form, has been able to keep the discharge water
in compliance with all state and federal requirements for the past ten months since March, 2010.

4) As stated in previous correspondence with the Division, these past costs associated
with the current treatment facility cannot be construed as representative of any future treatment
costs, especially given the emergency, "trial-and-error", R and D nature of the development of the
facility to date, and given the uncertainty of the necessity of long-term water treatment
requirements in the future. For the same reasons these historic costs are not considered
representative of even the short-term operational costs. Only after the facility is in its final
operating configuration and with much more operating experience under our belts can any cost
information be deemed meaningful.

Bullet Item 2.....Update Appendix 7-65

Response: AppendixT-65 has been updated in the November 30,2010 submittal, and also again
in the December 14,2010 submittal as referenced above. Additional clarification to AppendixT-
65 has been subsequently supplied to the Division in a second submittal of December 14,2010,
entitled "Response to Division Order DO10A, Task # 3703,Bullet Items 3 and 5", which makes
reference to still another submittal (also made on December 14) for a change to the Centennial
(Tower) MRP entitled "Utilization of Sediment Pond A for Storage of Crandall Mine Iron Sludge
Material". As the title implies, that submittal addresses the option for storing the iron sludge at
the Tower mine rather than at the Wildcat Loadout. In addition, included in this present
submittal is an As-Built Mine Water Treatment Flow Diagram which is to be added at this time
to Appendix 7 -65 as additional information.

Bullet Item 3 .....Identfy spectfic treatment chemicals and their application rqtes.

Response: The chemicals used for treatment are a coagulant injected ahead of the oxidizer unit
and a flocculant injected after the oxidizer unit. These chemicals were described in the
December 14,2010 submittal, along with complete MSDS sheets for each. To re-cap, the
coagulant is a Nalco brand Ultrion 8187 polyaluminum chloride. The Flocculant is a Nalco
brand Nalclear 7763 polyacrylamide. The dosage mte for the coagulant is currently about 38
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ppm. The dosage rate for the floculant is estimated at about 5 ppm. We will soon be installing a
fresh-water make-up supply and an automated variable rate flow-control pump which should
allow the dosage rate of both the coagulant and flocculant to be more closely regulated and
reduced. It should be noted that the residual aluminum in the outflow is consistently below
state/federal water quality limits for cold water fisherieso as Crandall Creek is designated. We
hope in the near future to conduct test trials on alternatives to this aluminum-based coagulant.
Also, we have recently implemented a laboratory procedure for testing the residual polymer
(floc) in the discharge water. Test results to date have shown the polym er at non-detect levels
(less than 0.1 ppm). This is important because the NSF 60 limit for drinking water treatment.
plants for Nalco 8187 is I ppm, and the Huntington Creek drainage is classified as a municipal
watershed. These chemicals and dosage rates are reflected on the As-Built Flow diagram
referenced above.

In summary, enclosed with this response submittal are the following:

l) Amended (categonzed) capital, operating and maintenance costs.

2) Six (6 each) copies of the As-Built Flow Diagram for inclusion in AppendixT-65 of the
MRP.

3) An extra copy of the complete December 14, 2010 (previous) submittal.

If you have any questions or coilrments regarding this response please contact me at 435
888-4017.

cc: Denise Dragoo, Esq.
Resident Agent
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-ll * ** o Permit Number: 0151032

ritle or proposat Response to Division Order DO10A, Letter of Dec. 21 , 2O1O

Bullet items 1,2 and 3

Mine: Crandall Canyon Mines

Permittee: GENWAL Resources, Inc.

Description, include reason for application and timing required to implement.

f nstruclions: Ityou €ts!,t€. ws to any of tlto fr!/. I westioos (gny), s,rtnit tlre apdication b tt.F gf L.ke Orirx,. otherwi@, you nay subnit iI to wr rwnation spachtid.

o Yes o . acres Disturbed Area? _acres o increase o decrease.

es trNo 2. ls the application submitted as a result of a Division Order?

a Yes o 3. Does application include operations outside a previously identified Cumulative Hydrologic lmpact Area?

o Yes a{to 4. Does application include operations in hydrologic basins other than as currenfly approved?

o Yes /no 5. Does application result from cancellation, reduction or increase of insurance or reclamation bond?

o Yes 6. Does the application require or include public notice/pubrication?

a Yes 7. Does the application require or include ownership, control, right-of-enlry, or compliance information?

o Yes 8, ls proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling?

n Yes 9. ls the application submitted as a result of a Violation?

! Ye-q 10. ls the application submitted as a result of other laws or regulations or policies? Explain:

n Yes 11. Does the application affect the surface landowner or change the post mining land use?

o Yes 12. Does the application require or include underground design or mine sequence and timing?

o Yes 13. Does the application require or include collection and reporting of any baseline information?

n Yes 14' Could the application have any effect on wildlife or vegetation outside the current disturbed area?

n Yes 15, Does application require or include soil removal, storage or placement?

a Yes 16. Does the application require or include vegetation monitoring, removal or revegetation activities?

o Yes 17. Does the application require or include construction, modification, or removal of surface facilities?

o Yes o 18. Does the application require or include water monitoring, sediment or drainage control measures?

n Yes 19. Does the application require or include certified designs, maps, or catculations?

u Yes

n Yes 21. Have reclamation costs for bonding been provided for?

o Yes 22. Does application involve a perennial stream, a stream buffer zone or discharges to a stream?

u Yes 23. Does the application affect permits issued by other agencies or permits issued to other entities?

I hereby certifo that I am a and that the information contained in this
application is true and correct to the and belief in all respects with the laws of Utah in

Irt V)r D

-ttstr-rIrt

lryvqtpw,E frtt
1lrchf'.2013

reference to commitments, underta herein. (R645-301-123)

I

Received by Oil, Gas & Mining

ASS]GNED TRACKING NUMBER
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Application for
Detailed Schedule

Permit Processing
of Changes to the MRP

Title of Application: Response to Division Order DO10A, letter of Dec. 21 ,2010

Bullet items 1, 2 and 3

Permit Number: 015/032

Mine: CRANDALL CANYON MINES

Permittee. GENWAL RESOURCES

Provide a detailed listing of a[ changgs to the mining and reclamation plan which will be required as a result of this proposed
permit application. Individually list all maps and drawings which are to be added, replaced, br removed ftom the pldn. 

'

Include changes of the table of contenb, section of the plan, pages, or other informition as needed to specifically locate,
lamation plan. Indude pege, section and drawins numbeB as Dart of the descriotion.

DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CHANGED

tr ADD tr REPLACE tr REMOVE

D ADD tr REPLACE tr REMOVE

Hnoo - REPLACE N REMOVE u4'**.o *i At* tt -^" tl
tr ADD N REPI-ACE ! REMOVE

+rE-

\- \ri w) lb r 6\q,r #.& *t Lq **olJ,, #
tr ADD tr REPLACE D REMOVE A*Vr'--'r-!

\ivlt
f: C l.o +.'** ilr^a+.,r,]L-rr{ r-uL

N ADD D REPLACE tr REMOVE A tt or.L*.'u^nl g *F E* fr<.^t,fr,* 1-(, 5
tr ADD tr REPLACE tr REMOVE ( c-;o.n* e - \

t

ul
-I

! ADD D REPLACE D REMOVE

D ADD D REPLACE tr REMOVE

tr ADD tr REPLACE N REMOVE

tr ADD tr REPLACE D REMOVE

N ADD tr REPLACE tr REMOVE

tr ADD D REPLACE ! REMOVE

tr ADD tr REPLACE tr REMOVE

tr ADD tr REPLACE tr REMOVE

tr ADD N REPLACE ! REMOVE

tr ADD tr REPLACE D REMOVE

! ADD tr REPLACE tr REMOVE

D ADD tr REPLACE I REMOVE

tr ADD tr REPLACE tr REMOVE

tr ADD tr REPLACE tr REMOVE

tr ADD ! REPI.ACE tr REMOVE

tr ADD tr REPLACE D REMOVE

Any other specific or special instructions required for insertion of this proposal into the Mining and Reclamation plan?
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Crandalf Ganyon Mine - lron Treatment Facility
Horizon Lab Gosts

Date: Amount Description

o2to4t09 150.00 Water Anafysis
03/11/09 1,846.60 Water Analysis
03/26/09 4.478.70 Water Analysis
06/11l09 249.75 Water Anafysis
Q7t15,l0s 328.50 Water Analysis
09lo2t09 1,862.65 Water Analysis
09/10/09 4,195.65 Water Analysis
09/23l09 328.50 Water Analysis
10t14t09 1,160.60 Water Analysis
'l0l2gtOg 164.25 Water Analysis
11t11t09 4,600.75 Water Analysis

19,355.95

|[2# 2009 9,677.98
o3tz4t10 5,231.85 Water Analysis
05/13/10 177.OO Water Analysis
o5l27t1Q 4.715.80 Water Analysis
06/09/10 355.80 Water Analysis
07/08/10 1,239.65 Water Analysis

2{,399.09
trz# 20{0 10.699.04

NOTE; ALL COSTS ARE HIST IC AND CANNOT BE USED FOR FUTUR E ESTIMATES



Crandall Canyon Mine - lron Treatment Facility
Scamp Costs for Construction and Operation

Date: Amount Involce Descriptlon

o4t15t09 5,OO0.00 2246 Locate Discharge Pipe
04/30/09 10,000.00 2267 Drainage/Culvert
04/30/09 5,000.00 2268 lron Treatment Facility
04/30/09 5,100.00 2269 Flow Meter
o1t12t0g 5,000.00 2282 fqfnp System for Decanting Sed Pond
05/28/0s 4,500.00 2295 French Drain
05t28tog 5,797.50 2296 Portal Drain
06t24t09 4,800.00 2317 Anchor Pipe
08/06/09 4,630.00 2333 French DrainA/iolation
08/06/09 4,990.00 2334 Sediment Pond Maintenance
08/06/09 4,990.00 2335 Anchor Pipe
08/06/09 4,976.00 2336 InstallValve Assembty
08/06/09 4,890.00 2337 Install Under-Drain
09/18/09 4,300.00 2352 !4s'lall Seep Collection System
09/21l09 1,000.00 2353 Install Flow Meter
09/21l09 1,000.00 2354 Materials for Flow Meter
11t11tOg 23,950.00 2378 Dirt Work for Oxidizer
11t11t09 4,760.00 2379 Gravel Basin Berm

104,363.50
01129t10 2,812.45 2439 Gravel-Basin Berm
o2t03t10 6,053.21 2440 Poflal Drainage
02/03/10 5,000.00 2442 Pit linerllron Sediment Pond
02104t10 3,500.00 2443 Pit liner/lron Sediment Pond
03/09/10 3,500.00 2477 Re-pipe/Add Curtain
03/09/10 4,799.00 2478 Install Valbes/Chemical Treatment
03/09/10 4,722.O0 2479 !rylqll I njection System
03/0s/10 3,500.00 2480 Install NaOH Injection system
04t01t10 3,500.00 24gg lqstall NaOH Injection system
o4t12t10 5,000.00 2505 Ops Assist lron Treatment Facility
04t15t10 4,772.O0 2515 lnstall Sludge Clean Out Tubes
04t28t10 10,640.00 2523 Maintenance lron Treatment Facility
05t25t10 6,750.00 2540 Pond cleaning
o5t28t10 6,950.00 2543 lron Treatment Facility
05t28t10 6,842,00 2545 Sludge re-circulation
06/03/10 7,000.00 2546 lron Treatment Facility
06/03/10 7,000.00 2547 Additional lron Treatment Pond Work
06/18/10 4,917.00 2563 Ops Assist lron Treatment Facility
07t07t10 6,990.00 2576 Oil Shed lron Treatment Facility
07/19/10 5,420.00 2582 lron Treatment Facility and pond Cleanins
07t19t10 5,400.00 2583 Ops Assist lron Treatment Facititv
07t28t10 3,825.00 2606 Oil Shed lron Treatment Facility
08t23t10 9,500.00 2623 Ops Assist lron Treatment Facility
08/23/10 9,500.00 2624 lron Treatment Cleaning August 2010
ogtozt1a 19,429.06 2633 Maintenance/Monitor Chemical Treatment
09rozt1ol 10,879.681 2634 Ops Assist lron Treatment Facility
10t12t1Ol 10,226.361 2667 Temp Chemical Injection Shed Enclosed
10t28t10 5,450.00 2705 Temp Cfiemical Injection Shed Enclosed
11tD2t10l 9,500.00 2706|. ron Treatment Pond Cleaning



11t05t10 13,004.60 2719 Monitor Ponds/Haul Water
206,262.36

NOTE: ALL COSTS ARE HIS
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Snell
L.L.P.

l-Aw oFFlcEs

15 West South Temple
Suite 1200

Beneficial Tower
Salt Lake City, UT 84101

80r.757.1900
801.257.1800 (Fax)

www.swlawcom

Denise A. Dragoo, Esq.
(801) 257-1998

ddragoo@swlaw.com

January 6,2011
HAND DELIVERED

Ms. Dana Dean, P,E.
Associate Director
Utah Division of Oil, Gas and Mining
1594 West North Temple
salt Lake city. utah 84116

RE: Crandall Canyon Mine, C/015/032; Division Order 10A; Response to Division
Letter of December 21, 2010

Dear Ms. Dean:

On behalf of Genwal Resources, Inc., enclosed is the response to your letter dated
December 2I,2010, requesting additional information to address Division Order 10A (Task ID
#3703) and Paragraph IV, Item 2 (Task ID #3704). David Shaver has responded to Task ID
#3703 in the enclosed cover letter and attachments dated December 30, 2010, related to
amendment of MRP AppendixT-65. Also enclosed is a copy of Genwal's December 14,2010
response to Division Order l0A (Task #3582), which also addressed MRP Appendix 7-65. It
was not clear from your letter whether the Division had received this submittal as of
December 2I, 2010. Finally, enclosed are revisions to the PHC, AppendixT-L5, which
addresses Task ID #3704. This submission includes 6 copies of the redline, strikeout revisions to
the text of the PHC, 5 pdf files with Figures PHC l-1 through PHC 5 and apdf of PHC
Attachment 1. The series of graphs included as PHC Attachment I provide an analysis of the
water monitoring data through the third quarter of 2010 and supports the conclusion set forth in
the revised PHC.

Also, by letter dated December 21,2010, Assistant Attorney General Steve Alder,
referenced the Division's prehearing briefs as providing the legal authority under Division Order
10 for requiring the type and amount of chemicals and other details regarding the treatment of
Crandall Canyon Mine discharge waters. Genwal has disputed those provisions of Division
Order 10 which purport to require the operator to post a bond for the perpetual treatment of mine
water discharge. In the Matter of the Petition of Genwal Resources, Inc. for Review of Division
Order l0A, Crandall Canyon Mine, Board Docket No. 2070-026, Cause No. C/01510002. By
submitting this response, Genwal does not waive its objection to the Division's use of this
information to estimate the amount of the protested bond. Genwal incorporates by reference its

,f REcEfvED
' JAN0620ll ,

DIY. OF OIL, GAS & MINING

DENVER

LAS VEGAS

ORANGE COUNTY

PHOENIX

SALT LAKE CITY

TUCSON



Snell
L.L.P

Ms. Dana Dean, P.E.
January 6,2011
Page 2

petition and pre-trial briefs in the above-entitled matter. Genwal's operational facilities are
treating mine water discharge to meet water quality standards. Genwal is in compliance and the
Division has failed to specifically articulate the regulation requiring Genwal to provide the level
of detail set forth in Division Order l0 regarding the type and amount of chemicals used to
successfully treat the mine water discharge.

Please let me know if you have further questions regarding this response.

DDjmc
Enclosures
cc: David Shaver

David Hibbs
Kevin Anderson, Esq.

Mike McKown, Esq.

Steve Alder, Esq.

Farley Wood

Very truly yours,

Deni . Dragoo

12413206.1



APPLICATION FOR COAL PERMIT PROCESSING

Permit Change ffi New Permit ! Renewal ! Exploration ! Bond Release fl Transfer !
Permittee:
Mine:
Title:

Genwal Resourcesr lnc.

Crsndrll Crnyon Mine Permit Number:
Response to Division Order DO-10-A, Parrgreph IV, Item 2

01s/032

Description, Include reason for applicafion and timing required to implement:

Inshuctions: If you answer ycs to any of thc first cight qucstions, this qplication uray requirr Public Notice publication,

ivision frcr? DO# IGA
dc a prcvioudy ideotified Cumulativc Hydrologic ImPact Arc.?
drologic basins othcr than as cunently approved?
rcductioa or incnasc ofinsurancc or rrclamation bond?
notice publicatior?

rship, cmEol righ-otcntry, or compli.nce information?
ic road or cernetcry or 300 feet ofan occupicd dwelling?
iolation? NOV #
cr laws c rcgulations or policies?

Explain:
ncr or changc thc port minirg land usc?
roud dcsigu or minc scquance and timing? (Modilicatioo of R2El)

tion and rtaorting ofany baseline inforrnation?
lift or vcgctation outsidc the c-ulrcnt disuftcd arca?

val, storrgc tr placcrncnt?
or monitoring, rcmoval or rvcgctation activitics?
tion, modification, c rcooval ofsurfacc facilities?

monitorhg, scdimcnt or &rinagc conuol rrcasurcs?
cd rlcsigns, maps or calculation?
ence contol or monitoring?
idcd?

! Vcs fi No 22. Doc6 thp spplicrtioo involvc a perennirl shcal,, a stIlcsm buffcr zone or dischsrgcs to I sEeam?

l-lYcs [{ No 23. Docs thc application affcct pcrmits issucd by othcr agcncics c Frmits issurd to othcr cntitics?

I Ves S No 24. Does the application include confid€ntirl infonnation and is ir clerrly mrr&ed and s€p.rated in the phn?
Plerae rttrch threr (3) revlew coptcN of the rppllcrdon. If the mlne ls on or rdJrcert to Forcst Scrvicc lend plcrse submit four
(4) copier, theuk you. Cn|c c nurnb6! inclu&. coDy fo. thc Pricc Ficld otfic.)

ts, undertakingis, and ob[igado4s, hcrein.

i/e/tr bJ;.
Signanrre (Right+lick above choosc certify then have notrry sigr

I hcrdy ccnir thrr I rm. Elpor|liblc ofici.l of thc |pDlicl't and |tI| tlt infom{ion cont in.d h thir rppli:rion ir ru. md.!n!ct to th. bcsl of my info.mrtio|l

a
I
I
I

J

For Office Use Only: Assigned Trecking
Number:

Received by Oil, Gas & Mining

it' RECE|VED

i JAN 06 20ff

DIV OF OIL, GAS & MINING

Form DOGM- Cl (Revised Decernber 10,2007)



APPLICATION FOR COAL PERMIT PROCESSING
Detailed Schedule Of Changes to the Mining And Reclamation Plan

Genwrl Resources, Inc.Permittee:
Mine:
Title:

Crendell Canyon lV1ine Permit Number:

hovide a detgiled lirting of all changes to the Mining and Rcclamation Plo, which is nquit€d as & rcsult of this proposed pcrmit
applicatim. Individually list dl mrys and &awings ttat are addcd, replacd m rcrrovcd frorn thc plan Include changcs to the bblc
ofcontrnt, s€ction ofthe plan, c othcr informrtiotr as nccdcd to spccificslly locaE, idcnti$ and rcvise thc existing Mining and
Rcclemation Plan. Include pagc, scctim and drawing nunrbcr as part oftbe description,

015/032

DESCRIPTION OF tr{Ap, TEXT, OR I!{ATERTAL TO BE CHAI\GED
etermination! naa ffi Replace ! Remove

I naa ! Replace flRemove
I naa ! Replace ! Remove

lead I Replace flRernove
fleaa !Replace !Remove
[edc !Replace !Remove
lnaa I Replace flRemove
! eaa ! Replace flRemove
fleaa !Replace !Remove
ff eoa flReptace ! Remove

! aaa ! Reptace ! Remove

! naa ! Replace ! Remove

! eaa ! Replace fl Remove

flaaa Inephce !Remove
flaan fJReplace I Remove

flnoa !Replace !Remove
flnaa ! Replace flRemove
lnoa ! Replace flRemove
[naa !Replace !Remove
[aaa flReplace ! Remove

lnaa !Replace !Remove
flnaa ! Replace flRemove
lnaa [Replace [Rernone
!.taa flReplace ! Remon"

!naa I Replace ff Remove

! eea ! Replace ! Remo"e

ff naa I Replace f]Remove
I aaa I Replace ! Remove

sc to Division Order IIO-1

Any other specific or special instruction required for insertion of this proposal into the
Mining and Reclamation Plan.

Received by Oil, Gas & Mining

RECEIVED :

JAN 0 0 2011

DIV. OF OIL, GAS & MINING

Form DOGM - C2 (Revised Decernber 10,200?)



NOTE TO REVIEWERS:

ADD THIS FLOW DIAGRAM DRAWING BEHIND
THE OTHERDRAWINGS IN

ATTACHMENT 8

APPENDIX 7.65
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PHC Attachment

Monitoring data graphs
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Crandall Canyon Upper Flume
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Crandall Canyon Lower Flume
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R645-30 I -728 Probable Hvdrolosic Conseq uences Iletermination

This document has been prepared in accordance with requirements ofthe State ofUtah R645
Coal Mining Rules. The format follows the regulations R645-301-718.100 through R645-301-
728.400. This Probable Hydrologic Consequences evaluation of the coal mining and reclamation
operations has been prepared by Genwal Resources, Inc. to provide a description of the potential
impacts of the mining operation on the hydrologic systems and the means to prevent or mitigate
those identif,red impacts.

R645-301-728.100 Determination

This determination section presents a brief summary of the surface water, groundwater, and
geologic resource descriptions of the permit area and the South Crandall Lease area and the U-68082
Iease mod area and a description of the possible impacts of the coal mine on the hydrologic
resource$.

The geologic and hydrologic data and their associated appendices are contained in Chapter 6
and Chapter 7, respectively. The potential sources of contamination to the hydrologic resources in
the area of the mine were identified through site visits, knowledge of the working operations of the
mine and discussions with Genwal Resources personnel. These potential contamination sources and
impacts include:

y*t H#l#ton of groundwater and surface water
r$/ater consumption within the mine

- iffi,T-T#t'ffiffit'**

later iTittH"nal sediment contribution
Fugitive dust

. fl,1',T*fl:Tlcharge
Acid-toxic materials
Flooding or Streamflow Alteration

Each of these potential sources of contamination or impact and their associated mitigating
measures or circumstances are discussed in the following sections.

Water Quantitv Impacts

Possible impacts to the surface and groundwater systems from the mining operation could
affect the quantity of water in the mine area. Interception, consumption, and seepage of surface or
groundwater are possible mechanisms which could affect the water systems.

ll23l95 revised 1/11



Interception.

A limited potential exists for interception of groundwater or surface water due to subsidence

which may affect the perched aquifers (springs and seeps), and stream flows in Crandall Canyon,
Blind Canyon, Horse Creek, the upper headwaters ofthe Indian Creek drainage (Upper Joes Valley),
and the streams and springs of the South Crandall Lease area and the U-68082 lease mod area. The
potential for hydrologic impacts may result from creating subsurface interconnections from the more
permeable zones in the strata as a result of mine subsidence. This can be expressed by the potential
interrelated occurrences of intercepted groundwater flow in the overlying perched aquifers, the
intemrption or lessening of flow to springs, or the interception of surface water flow from ephemeral
streams.

Groundwater Interception.

Typically, groundwater interception and translocation ofthat water is the primary mechanism
by which the groundwater system may be impacted. As indicated in Section 7 .24.1 of this permit,
the regional groundwater system, located in the Blackhawk-Starpoint aquifer at the Crandall Canyon
Mine, is below the Hiawatha Coal in all but the western portion of the mine.

Monitoring of in-mine and surface wells indicate that the potentiometric surface of the
regional Blackhawk-Star Point aquifer in the mine area lies approximately 50 to 60 feet below the
top of the Star Point Sandstone over most of the mine. In the westernmost portion of the mine, near
the Joes Valley Fault system, the potentiometric surface of the Star Point Sandstone is at or slightly
above the elevation of the floor of the mine. In these areas, minor amounts of groundwater weep
from the floor of the mine. In the remainder of the mining areas, because mining is being conducted
in the Hiawatha seam of the Blackhawk Formation, which overlies the Starpoint Sandstone,
dewatering of the Blackhawk-Starpoint aquifer by the Crandall Canyon Mine is not possible.

Historically, the springs within the permit area which are monitored on a quarterly basis,
in the perched aquifer of the Blackhawk Formation above the mine, have not been affected by
operating the Crandall Canyon Mine.

enti€ipate* Locally, modest amounts of groundwater have been intercepted during mining
operations at the Crandall Canyon Mine. Prior to 1996, discharge from the Crandall Canyon
Mine was minimal or did not occur. As mining occuned in the northwest portion of the mine in
Sections 26 and 35, Tl55, R6E, appreciable groundwater inflows were encountered. Most of
this groundwater entered the mine workings from fracture zones in the mine roof. This
groundwater discharge appeared to be associated with release of groundwater from storage in
fractured paleochannel systems overlying the Hiawatha coal seam. The fracture systems from
which the groundwater emanated are likely associated with synthetic faulting related to the Joes

Valley Fault system. The Joes Valley Fault system, which extends considerable distances to both
the north and south, is present immediately west of mined areas.

The amount of groundwater flowing into the mine from Sections 26 and 35, Tl53, R6E,
together with groundwater originating from less significant sources located elsewhere in the
mine, exceeded the amount of groundwater utilized in underground mining processes.
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Consequently, it became necessary to discharge the excess groundwater from the Crandall
Canyon Mine. The mine water was pumped from underground sumps to the surface and then
discharged into Crandall Canyon Creek at monitoring point UPDES 002. The northwest portion
of the Crandall Canyon Mine was sealed after mining in that area was complete. However,
drainage of groundwater from the sealed northwest portion of the mine continued. Groundwater
discharge from the Crandall Canyon Mine was essentially continuous throughout the remaining
period of active mining.

In August 2007, a tragic mine collapse event occurred at the Crandall Canyon Mine. As a
consequence of this event, the Crandall Canyon Mine was subsequently closed and sealed.

Accordingly, as the mine pumps were removed, it was no longer possible to pump groundwater
from the Crandall Canyon Mine workings and discharge from the mine ceased during September

2007.

Beginning in January 2008, groundwater began to discharge from the Crandall Canyon Mine
portals via gravity drainage. It should be noted that, based on the geometry of the Crandall Canyon
Mine workings (with the lowest elevation regions occurring in the southern part of the mine), large
portions of the mine workings likely remain free of mine water.

A reconnaissance of field information and data available from the old Huntinglon#4 permit
indicates that Little Bear Spring located in T16S-R7E-Sec9 (see Plates 7-12,7-13, and 7-14)
emanates from the Panther (lowest member) of the Star Point Formation. Previous drilling within
the mine area has shown that the three members of the Starpoint Sandstone are vertically isolated
from one another. The Spring Canyon member is located within the upper 100 feet of the Starpoint
Sandstone. This member has been found to contain water in some areas of the mine. The Storrs
member was isolated from the Spring Canyon member by interbedded shale and siltstone. It did not
appear to contain any appreciable water. The Panther member was found to be about 36 feet thick at

a depth of 315 to 351 feet. Flow from this bed varied from about 2.t-7.0 gallons per minute.
Although Little Bear spring emanates out ofthe Panther member, dB€ dating showed the water to be
of recent age (<5 0 years old). Age dating of water from the Starpoint Sandstone shows it to be of an

age greater than 10,000 years old. It appears that Little Bear Spring emanates from a fault zone

which may be serving as a conduit for diversion of recent water intercepted in some of the larger
drainages in the area. It is doubtful that mining activities would have any affect on flow from Little
Bear Spring due to the large age difference between the water encountered underground and the
water flowing out of Little Bear Spring.

Meetings with the Castle Valley Special Senrice District officials and their representatives, as

well as the other water user districts of the area, were held on 10 June 1993. The concern of the

Castle Valley Special Service District regarding diminution and mitigation of the Little Bear Spring
flow that could result from future mining were discussed. Given the elevations of the Starpoint
potentiometric surface, in relation to that of the Hiawatha Coal Seam, it was shown that the present

and future mine workings would not interfere with the Starpoint aquifer.

Little Bear Spring is a developed spring that provides municipal water to nearby
municipalities. It emanates from a fracture system in the Panther Member of the Star Point
Sandstone that trends in an approximate northeast-southwest direction.
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Because of its importance as a municipal water supply source and its proximity to proposed
mining areas, Little Bear Spring has been extensively studied. Several hydrologic studies have been
performed since 1977 to investigate the recharge source for Little Bear Spring (Forest Service Project
File). These studies have agreed that the spring flow is supported by a fault/fracture system. Since
Little Bear Spring lies more than 300 feet below the level of the mineable coal seams and past
mining encountered the fault/fracture system without significant inflow of water, there is general
consensus among the Castle Valley Special Service District (CVSSD), mine operators, scientific
community, and the regulatory agencies that adverse effects to the spring are unlikely.

Several studies have been done that suggest a northerly component of flow feeding Little
Bear Spring. These studies include:

X Vaughn Hansen Associated, Water Quality and Hydrologic Study in Vicinity of
Huntington Creek Mine No. 4 qnd Little Bear Spring, Prepared for Swisher Coal
Company, AugustIgTl .

Hydro-Sciences, Inc., Ground Water Hydrolog in the Vicinity ofthe Huntington No.
4 Mine, Prepared for ARCO Coal Company, December 19, 1980.

Beaver Creek Coal Company, Huntington Canyon No. 4 Mining and Reclamation
Plan, Prepared for UDOGM, 1983.

Utah Geological and Mineral Survey, Effects of Coal Mining at Huntington Canyon
No. 4 Mine on Little Bear Spring, Emery County, Prepared for Castle Valley Special
Services District, Job No. 84-005, January 21,1984.
Vaughn Hansen Associated, Hydrologic Conditions in Huntington Canyon No. 4
Mine, 1984.

These referenced studies are available for review at the Division:s Public Information Center.

Other studies indicate that the Little Bear Spring may possibly be fed by a faulVfracture
system which intercepts surface water in Mill Fork Canyon southwest of the South Crandall Lease

area. These scientific investigations include an investigation ofthe Little Bear Spring groundwater
system and the groundwater systems encountered in the Crandall Canyon Mine (Appendix 7 -52), a
solute and isotopic investigation of groundwater from Little Bear Spring and the Star Point
Sandstone and Blackhawk Formation groundwater systems the Crandall Canyon Mine (Appendix 7-
53), an investigation of the hydraulic conductivity of the Star Point Sandstone in the vicinity of the
Crandall Canyon Mine (AppendixT-54), an investigation ofthe alluvial groundwater system in Mill
Fork Canyon with implications for recharge to Little Bear Spring (Appendix 7-55), an investigation
of the potential for Little Bear Spring recharge in Mill Fork Canyon (Appendix 7-56), and a
fluorescent dye-tracing study that conclusively demonstrates the hydraulic connection between the
stream/alluvial groundwater system in Mill Fork Canyon and Little Bear Spring (AppendixT-57).
Sunrise Engineering also performed a series of investigations using a proprietary geophysical
technique that demonstrated a hydraulic connection between Little Bear Spring and the surface
drainage in Mill Fork Canyon. These investigations are included as Appendix7-S9,Appendix 7-60,
Appendix 7 -61, ffid Appendix 7 -62.
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These studies, taken as a whole, have indicated that Little Bear Spring is possibly recharged
through surface water and alluvial groundwater losses in Mill Fork Canyon, located well beyond the
boundary of the South Crandall Lease area, approximately 1.5 miles southwest ofthe spring. The
basis for this assumption is discussed briefly below. The reader is referred to the above mentioned
appendices for a more rigorous discussion of the recharge of Little Bear Spring.

The assumption that Little Bear Spring may possibly be recharged from surface-water and
alluvial groundwater losses in Mill Fork Canyon is based on several findings. These include:

l) the finding that, from a water budged standpoint, there is suffrcient water available in Mill
Fork Canyon to account for the recharge to Little Bear Spring and any surface water drainage that
leaves the Mill Fork drainage and flows into Huntington Creek,

2) the finding that there is a chemical and isotopic match (or a plausible chemical
evolutionary pathway) between surface waters and alluvial groundwaters in Mill Fork Canyon and
groundwater at Little Bear Spring, and

3) the finding that there is a demonstrated hydraulic connection between Mill Fork Canyon
and Little Bear Spring and the hydraulic gradient and flow volume through the connection is
sufficient to provide Mill Fork water to the spring.

These findings are discussed below.

An investigation was performed in 2001 to determine the quantity of water available in Mill
Fork Canyon to recharge Little Bear Spring (Appendix 7-56). It is the finding of this investigation
that there is an excess of approximately 300 gpm in the Mill Fork drainage that is available for
recharge to the spring. Indeed, it is diffrcult to explain the loss of approximately 300 gpm from the
drainage basin without taking the recharge to Little Bear Spring into account. This finding is based
on a comparative analysis of baseflow in the Crandall Creek drainage, which is very similar in
geology, topography, aspect, and elevation to the Mill Fork Creek drainage. The baseflow in
Crandall Canyon Creek during most years is approximately 300 gpm greater than that in Mill Fork.

Another investigation examined the capacity of the alluvial groundwater system in Mill Fork
Canyon to transmit sufficient groundwater to sustain the baseflow of Little Bear Creek during
periods when there is not surface flow in the Mill Fork drainage (Appendix 7-55). This investigation
was based on a quantitative determination of the flow of groundwater migrating through the alluvial
groundwater system above the spring recharge location compared to that flowing through the alluvial
deposits below the spring recharge location in Mill Fork Canyon. tt is the conclusion of this
investigation that there is appreciably more groundwater flowing through the alluvial deposits above
the spring recharge location as compared to that flowing in the alluvial deposits below the spring
recharge location (approximately 300 gpm more).

lnvestigations regarding the solute and isotopic compositions of groundwater at Little Bear
Spring and other shallow groundwater systems in the vicinity have been performed. These
investigations have also examined the solute and isotopic compositions of Star Point Sandstone
groundwater systems encountered in the Crandall Canyon Mine. These studies are included as
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Appendix 7-52 and Appendix 7-53. It is the findings of these investigations that groundwater
discharging from Little Bear Spring is modern in origin (<50 years old), while groundwater from
deep Star Point Sandstone groundwater systems in the Crandall Canyon Mine have a mean
groundwater age ofmany thousands ofyears. Shallow Groundwater systems (that provide baseflow
to upper Mill Fork Creek) are modern in origin. The solute composition of groundwater in Little
Bear Spring and that of surface water and shallow alluvial groundwater in Mill Fork Canyon are
similar.

The fact that the discharge in Little Bear Spring shows rapid seasonal variations in discharge
rate suggests that the recharge is related to a shallow recharge source that is closely tied to seasonal
recharge. The ancient groundwater systems encountered in the Star Point Sandstone in area coal
mines do not exhibit seasonal variability.

Finally, in order to explore the assumption that Little Bear Spring may possibly be recharged
from Mill Fork Canyon, a fluorescent dye tracing study was performed in 2001 (Appendix 7-57). In
this investigationo fluorescent dye was placed in the upper Mill Fork drainage immediately above the
spring recharge location, A positive dye recovery occurred at Little Bear Spring within 40 days of
the dye placement. Thus, a hydraulic connection between the alluvial system in upper Mill Fork
Canyon was positively confirmed.

The elevation of the spring recharge location in upper Mill Fork Canyon is approximately
77l0to7790 feet, while the elevation of Little Bear Spring is approximately 7475 feet. Thus, there
is a substantial hydraulic gradient between the possible Mill Fork recharge location and Little Bear
Spring. It is important to note that the possible recharge location for Little Bear Spring in Mill Fork
Canyon is outside the boundaries of the South Crandall Lease area. Likewise, the groundwater
flowpath connecting Mill Fork Canyon and Little Bear Spring is outside ofthe area ofpotential coal
mining by Genwal Resources.

While the flow mechanisms conveying water to Little Bear Spring are not completely understood,
additional hydrologic studies performed since the Mill Fork EA was written have indicated that
adverse impacts to the spring are not expected due to the vertical separation between the coal seams
and flow. (Forest Service, BLM Joint Decision Noticeffinding ofNo Significant Impact, Coal Lease
Application UTU-7895 3)

In conclusiono because mining occurs above the Panther Member ofthe Star Point Formation,
the source of water of the Little Bear Spring; because the mine is relatively dry; and because age
dating has shown that the water sampled underground from the Starpoint Sandstone and from Little
Bear Springs are not the same age (: there is little, if any chance, that current or proposed future mine
workings of the Crandall Canyon Mine could affect the Little Bear Spring. Operation of the mine
should not adversely impact the Star Point aquifer or Little Bear Spring.

Mitigation for potential disruption to the Little Bear Spring will be accomplished though the
construction of a water treatment plant which will provide replacement water for the spring.
Construction of this water treatment plant will be done under the provisions of a water replacement
agreement between Genwal Resources, Inc. and the Castle Valley Special Service District who
maintain culinary water rights to Little Bear springs. A copy ofthis water replacement agreement is
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included in AppendixT -51 . With construction of this water treatment plant an unintemrpted supply
of culinary water will be assured irrespectively of whether mining can be conclusively shown to have
affected Little Bear Spring. This is in compliance with special stipulation#17 of federal lease UTU-
78953 (see Appendix I-l3).

Spring and Seep Interception.

There is a potential for impact to overlying seeps and springs through interception of the
perched aquifers as a result of subsidence. Seeps and springs throughout the mine area and the South
Crandall Lease ateaand the U-68082 lease mod area have been identified through intensive field and
aerial surveys. These suruey results are presented in Chapter 7, Section 7.24.1, associated
appendices, and are shown on Plate 7-12. Water rights have also beenresearched and are provided
in Chapter T,Table 7-6.

Genwal is currently monitoring the water flow rates and quality of representative springs and
seeps as indicated in section 7.31 within and adjacent to the current mine permit area (including LBA
No. 9 and the South Crandall Lease area). The springs which are monitored cover both the proposed
aerial extent of the mine and also are located within each of the major lithologic units from the
Blackhawk (above the regional aquifer) to the North Horn Formation (which caps the highest
portions of the top of East Mountain).

As stated in Section7 .24.1 , the water emitting from seeps and springs which overlie the coal
seam originates from perched aquifers. These perched aquifers appear to have no direct
communication with the Star Point Sandstone, or with the mine. Isotopic sampling has shown the
chemistry of these springs to be substantially different than water from underground sources or the
Starpoint Sandstone. These springs do not appear to have any vertical communication with the
Blackhawk or Star Point Sandstone formations even when subsidence has occur:red. This is due to
the extensive interbedded shale in the intenrening strata. Also, during the drilling conducted for the
LBA No. 9 only one hole ,DH-7, intercepted any groundwater. These data indicate that a significant
zone of non-saturated, low-permeability strata (aquitard or aquiclude) are present between the Star
Point Sandstone and the overlying perched aquifers.

During the
period of active mining, inflows into the Crandall Canyon Mine were usually modest in
magnitudeandofshortdurationtese+f*'her+ffi.Mostofthenaturalinflows
are from mined-out areas of the longwall. Less frequently, natural inflows occur from bolt holes
in the roof and from very limited sections at the face. As mining occrured in the northwest
portion of the mine in Sections 26 and 35, Tl55, R6E, appreciable groundwater inflows were
encountered. Most of this groundwater entered the mine workings from fracture zones in the
mine roof. This groundwater discharge appeared to be associated with release of groundwater
from storage in fractured paleochannel systems overlying the Hiawatha coal seam. The fracture
systems from which the groundwater emanated are likely associated with synthetic faulting
related to the Joes Valley Fault system.

Genwal has an operational monitoring plan which includes monitoring surface flows from
Crandall, Blind Canyon and Indian Creeks using flumes and continuous recorders. In addition,
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Genwal has committed to monitor Horse Canyon at station H-l on a quarterly basis. Genwal is
currently monitoring 1424 springs on a quarterly basis across their potential area of influence (see

Chapter 7 for additional details).

Prior to about 1996, due to the dryness of the mine, water from Crandall Creek had been
purnped into the mine to provide dust control water and water for the mining equipment. A water
supply well provideds shower water for the bathhouse. This well (MW-1) is no longer operative in
the now closed Crandall Canyon Mine. Based on the 1992 mine water records, approximately 6.9
million gallons of water were used in the mining operation. Of this volume, it is estimated that
approximately 6.2 million gallons of water were pumped into the mine from either the water supply
well MW- l or from Crandall Creek. These volumes indicate that the water collected from natural
inflow underground was approximately 700,000 gallons, which is about l0 percent ofthe 1992 water
usage. This amounts to a 1.3 gp- inflow rate. Much of the natural inflow water is used in the
mining operation. Discharge from the mine had occurred only 3 times prior to 1990. Beginning in
January 1996, relatively continuous discharge of mine water began to occur. A plot of Crandall
Canyon Mine discharge as monitored at UPDES 002 is presented in Figure PHC-I. It is apparent in
Figure PHC-I that mine-waterdischarge rates increased gradually from 1996 to 2001. Discharge
from the mine peaked during the period from 2001 through 2004, with discharges commonly
exceeding I ,000 gpm. After 2004, discharge data from the mine show a gradual decreasing trend.
During the first three quarters of 2010, the reported discharge has averaged about 500 gpm.

In the event thala subsidence fracture did reach the surface or intercept one of the overlying
perched aquifers, it is likely that the affect would be temporary in nature. As indicated in Appendix
7 -41, the clays within the Blackhawk Formation have a tendency to swell when exposed to water.
Therefore, ifthe fracturing from subsidence did intersect a saturated, perched aquifer and conveyed
water, the clays within the formation would swell and seal the fracture. This self-healing condition
has been identified within the headwaters of the Huntington Creek drainage (DeGraff, 1978) and at
other mines in the area.

An alternative water source plan has been developed in the event any water rights or
springs/seeps impacted in a long-term mamer by the mining operation or reclamation activities.
This plan is detailed in Chapter'l , Section 7 .27 .

Surface Water Interception.

The possible surface water interception impacts may affect stream flows in Crandall Canyon,
Blind Canyon, Horse Creek, the headwaters of Indian Creek, and drainages in the South Crandall
Lease area and in the U-68082 lease mod area. These impacts would likely be the result of
subsidence fractures intersecting the ground surface. If these fractures occur within or across a

surface drainage channel, then a potential is created for the surface flow within the drainage to be

temporarily intercepted. For the drainages within and adjacent to the Crandall Canyon Mine, all
sections of the streams that are perennial will be protected from subsidence by limiting retreat
mining activities within the area of the stream buffer zones as discussed in Section 5.25 of this
permit.
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The potential for significant water loss for these drainages is minimal. This conclusion is
based on the existing hydrologic and geologic information presented in Section 7 .24 and Appendices
7-Z andT-z3 and past mining experience within the Huntington Creek drainage. In addition, the
streams in the majority ofthe surface area which overlies the current or proposed mine workings are

ephemeral. However, due to the concerns raised by the U.S. Forest Service, regarding their
uncertainty in supporting this conclusiono Genwal Resources lnc. has initiated extensive studies of
within Blind and portion of Crandall Canyon to determine ifmining through these drainages have an

adverse affect on the surface or groundwater rosources within the drainage. Until the results ofthese
studies are determined, Genwal will continue to protect those portions ofthe streams that have been
proven to be perennial.

It is important to note that the geologic units located in the formations sfratigraphically above
the Blackhawk Formation and the Hiawatha coal seam at the Crandall Canyon mine are

hydrologically isolated from the contiguous area. East Mountain is bounded on the north by the
South (Left) Fork of Huntington Creek; on the west by Upper Joes Valley; on the south by
Cottonwood Canyon; and on the east by Huntington Canyon. Data show that the regional aquifer is
located below the Hiawatha Coal. Field data indicate that Blind Canyon is ephemeral and that Horse
Canyon is perennial only in that area where it intersects or is below the regional aquifer. Based on
the baseline data (Appendix 7-58), it is apparent that all of the surface-water drainages in the South
Crandall Lease area are likely ephemeral or intermittent in nature. The drainages in the U-68082
lease mod area are all ephemeral or intermittent.

The perennial portion of Crandall Canyon extends above the regional aquifer. This occurs
because the perched Price River and North Horn Formation cover a broader area of this watershed
and because Crandall Canyon has a larger drainage area (and thus, more potential for recharge and
increased runoff) than the other two canyons.

Consumption.

The consumption of water by the mining operation is a combination ofmoisture added to the
mined coal through the mining process and that which is extracted with the coal as well as

evaporation due to ventilation of the mine workings. It is estimated that mining extraction and the
mining process utilize approximately 200 gpm during the two 8-hour mining shifts per day. The
volume of water extracted by ventilation is estimated to be approximately 50 gpm.

Seepaqe from Mine Sumps.

Underground sumps are utilized to store water pumped underground or collected from
groundwater inflows until the water is used as mine process water. During the period that water is
stored in these sumps it is probable for some seepage to occur to the underlying formation (Spring
Canyon member). For the Crandall Canyon Mine, the potential volume of such seepage is expected
to be quite low because of the presence of a fine grained mudstone strata underlying the Hiawatha
seirm within the Blackhawk Formation. This layer limits the downward movement of seepage to a
very slow rate.
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Pumping from Crandall Creek.

Due to the past need for supplemental water undergroffid, there is also potential for
decreased surface flows in Crandall Canyon due to pumping from Crandall Creek. Surface water
availability could only be impacted by excessive pumping of water from Crandall Creek for the
operation. This is not expected to occur since Genwal has committed to not pump from Crandall
Creek at a rate that will dewater the stream. (Chapter 7, Section 7.24.2). (Genwal will have
determined the baseline water flow which needs to remain within Crandall Creek to sustain the
existing flora and fauna by August 3 I , 1995).

Water OJality Impacts.

The quality of the sr.rface and groundwater in the mine area may potentially be affected by
increased sediment loading, dust from the operations, mine water discharges, hydrocarbons used in
the mining operationso and seepage losses from within the mine. The following sections discuss
these potential impacts and mitigating measures.

With the installation of the main diversion culvert during the expansion of the mine yard
facility area it is possible that additional sedimentation could occur. Genwal will install a pair of silt
fences downstream in Crandall Canyon to collect any suspended material that may occur as a result
of the installation of the 18" drain pipe bedded in drain rock or the 72" culvert. The silt fences will
be checked periodically and cleaned out as needed to maintain maximum efficiency.

Once the culvert is in place and operable, the creek will be diverted through the culvert thus
bypassing the disturbed area and minimizing the potential for runoff from the disturbed area

accidentally flowing directly into the creek. The sediment pond may experience an increase in
sediment loading during the construction process and until the construction has been completed.
This would be a short term effect. The sediment pond will also be enlarged during the construction
process to accommodate the increase in disturbed area. The net result will be that the pond will be
better suited to handle runoff from the disturbed area once it has been reconstructed and enlarged.
Drainage from the Forest Service parking area will now report direct$ to the sediment pond. All
drainage from the disturbed area will report directly to the sediment pond and the potential for
drainage to bypass the sediment pond and flow into the creek untreated will be virtually eliminated.

Flow in Crandall Creek will be temporarily (during the remainder of the life of the mine)
diverted through the 72" culvert. However, when reclamation occurs, the channel will be replaced
exactly in the same location as it existed prior to the culvert placement. Genwal will lay a geotextile
over the existing channel to preserve the channel morphology prior to installation of the drain rock
and 18" drain pipe. The drain rock and drain pipe will serve to allow any drainage from the channel
bed or adjacent seepage from colluvial materials to flow downstream. Then, the 72" diversion pipe
will be placed over this drain. The drain will preserve the integrity of the fill, thus minimizing the
potential for problems from settling of the 72" pipe and ensuring the successful operation of the
bypass culvert.
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Increased Sediment Loading.

As discussed in Section 7 .24.2, the permit rrea is drained by ephemeral, intermittent, ffid
perennial watersheds. These watersheds are steep (with average slopes 50 percen$ and well
vegetated (with vegetative cover also often exceeding 50 percent). The primary potential for impact

to surface water is in the form of increased sedimentation from the operations.

Sediment yield will naturally increase (on a temporary basis during construction and

revegetation) from rreas disturbed for the operation. A runoffconhol plan, required by the Division
of Oil, Gas, and Mining, provides for the containment or treatment of all runoff and sediment
produced from the disturbed areas. Based on this plan, described in Chapter 7, SectionT.42.22,the
majority of the disturbed area runoff is directed to the sediment pond. The designed sediment
storage forthe pond is 1.02 acre feeto including 0.084 acre feet from disturbed areas and 0.018 acre

feet from undisturbed and reclaimed areas, over a l0 year period. Storm runoffwas determined to be

I .98 acre feet. The pond is designed with a total storage volume of 3.27 acre feet, which allows for
complete containment of sediment.

There are 7 small areas (ASCA 2, 5,6,7,80 9, & l0) which do not drain to the sediment
pond, as shown on Plate 7-5, and described in Chapter 7, Section 7 .42.21. Sediment yield from
these areas is minimized through the use of sediment traps, straw bale dikes, silt fences, and

vegetation as described in Section7.42.21. Sediment yield from the facility and the disturbed areas

is minimized through the installation and maintenance of the above described controls.

A secondary potential source may exist due to subsidence creating surface inegularities
which would be more susceptible to erosion. Calculations presented in Appendices 7-27 to7-40
indicate a very small potential for increased sedimentation reaching a perennial stream. A study has

been conducted by Genwal and the U.S. Forest Service in Blind Canyon to measure the amount of
subsidence, erosion, and the associated sediment yield which may be produced as a result of current
mining operations. (Refer to Appendices 7-38 and 7-39).

Fugitive dust.

The potential impacts of fugitive dust from the Crandall Canyon Mine include reduced air
qualrty in the facilities area and a small decrease in the surface water qualiry of Crandall Creek. The
air quality degradation result from particulate emissions from the paved road and pad, reclamation
activities, and from coal loading operations. The water quality degradation and sediment loading
increase would result from the settlement of dust within the waters of Crandall Creek. Placement of
the stream within the culvert under the expanded mine yard will serve to minimize the possibility of
coal dust settling in Crandall Creek.

These impacts are mitigated by sweeping the paved access roads and portions of the pad,

water sprays in the coal handling process, and contemporaneous reclamation. These actions
minimize the dust production from the facilities area.
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Oil and erease.

The use of oil, grease, and flammable hydrocarbon-based products in the mine facilities area

creates the possibility of contamination within and adjacent to the facilities area. Contamination
could result from spillage of these products during maintenance of the mine equipment, accidental
spillage during filling of fuel tanks, or leakage from equipment during operations. Such

contamination could impact the soils, groundwater, and possibly surface waters downstreilm of the
facility.

The impacts from spillage during maintenance activities and during filling of tanks will be

mitigated by the implementation of the SPCC plan. Additionally, the runofffrom all areas ofthe site

where equipment will be operating is drained to the sedimentation pond. The pond is equipped with
an oil and grease skimmer to prevent the release of hydrocarbons.

Mine water discharge.

A potential impact to water quality would be from mine water discharges. gilmenilf
ther+is Prior to early 1996 there was no appreciable discharge from the Crandall Canyon Mine.

Prior to 1990, there were only three
discharges from the mine and these discharges were of a limited nature in both duration and
quantity. The mine has an UPDES discharge permit.

From early 1996 until the mine was sealed in September2007, mine waterwas routinely
discharged from the Crandall Canyon Mine to Crandall Canyon Creek. The quality of the mine
discharge water was good, and almost always met the requirements of the UPDES discharge
permit. Information on water quality and water discharge rates from the Crandall Canyon Mine
(and also from all other monitoring sites) has been submifted quarterly to the Utah Division of
Oil, Gas and Mining and is available for inspection at
(UDOGM,20ll), The total dissolved solids (TDS) concentrations of mine discharge waters are

plotted in Figure PHC-2. It is apparent in Figure PHC-2 that the TDS concentrations of mine
discharge waters priorto the cessation of pumping in 2007 were (with a single anomalous

exception in 2004) less than about 625 mglL (see monitoring site UPDES 002, UDOGM, 201l).
Total iron concentrations in the mine discharge water during this period were almost always
substantially less than the UPDES discharge permit limit of I mg/L.

Beginning in January 2008, after a period of several months with no discharge subsequent
to the cessation of pumping of mine discharge water, groundwater began to discharge from the

Crandall Canyon Mine portals via gravity drainage. It should be noted that, based on the
geometry of the Crandall Canyon Mine workings (with the lowest elevation regions occurring in
the southern part of the mine), large portions of the mine workings likely remain free of mine
water.

The TDS concentrations of the mine discharge waters that initially flowed from the

Crandall Canyon Mine portals in early 2008 were somewhat elevated relative to that pumped
prior to the mine's closure (see Figure PHC-2 and monitoring data for site UPDES 002 in the
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UDOGM online coal hydrology database,20ll). The elevated TDS concentrations were likely
attributable to the initial flushing and dissolution of soluble minerals or other materials present in
portions of the mine that had not previously been inundated with water. TDS concentrations of
the mine water subsequent to its first discharge from the mine portals lowered precipitously
during the first several months of discharge (Figure PHC-2). After aperiod of approximately 30

months, TDS concentrations in mine discharge waters had completely returned to the levels
observed prior to the mine collapse event and the subsequent cessation of pumping of mine water
in2007.

Since gravity discharge from the Crandall Canyon Mine corlmenced in early 2008, total
iron concentrations in the mine discharge waters have been elevated relative to the total iron
concentrations of mine waters discharging priorto mine closure (See Figures PHC-2 and PHC-3;
UDOGM, 201 l). The likely source of increased total iron concentrations in the mine discharge
water is the oxidation of sulfide minerals (such as pyrite) that have come into contact with
oxygenated water in the newly flooded portions of the Crandall Canyon Mine.

It is apparent from the data plotted in Figure PHC-4 that total iron concentrations in the
Crandall Canyon Mine discharge water peaked at a concentration of 8.03 mglL in October 2009.
It is apparent in Figure PHC-4 that since that time, total iron concentrations in the pre-treatment

mine discharge waterhave been declining gradually. During the fourth quarter of 2010, total iron
concentrations in the mine pre-treatment water were 2.81, 3.19, and 3.29 mglL in October,
November, and December, respectively, averaging 3.1 mgll. Thus, the fourth quarter 2010
average total iron concentration in mine discharge water (untreated) represents a decrease of
more than 60% relative to the October 2009 peak concentration overthis approximately 12to 14

month period.

In response to the increased total iron concentrations in the Crandall Canyon Mine
discharge water, Genwal Resources, Inc. has constructed and operates a treatment facility that
removes iron from the waterprior to its discharge into Crandall Canyon Creek. Details of the
treatment facility are provided in Appendix 7-65. Subsequent to the installation and successful

operation of the treatment facility, total iron concentrations in the mine discharge water (UPDES
002) are now routinely in compliance with the I mg/L discharge limit established in the UPDES
discharge permit (See Figure PHC-4; UDOGM, 201l).

A well oxygenated surface stream with near-neutral pH will rarely contain more than a
few micrograms per liter of dissolved iron (Hem, 1985). Dissolved iron species in such streams
are readily precipitated as solid precipitates (commonly iron hydroxides) which will settle to the

bottom of the stream bed or may be incorporated as co-precipitates with other mineral
precipitation processes. Accordingly, because elevated dissolved iron concentrations are not
likely to persist in the well-oxygenated creek, the potential for significantly impacting iron
concentrations in Huntington Creek into which Crandall Canyon Creek flows (more than a mile
below the mine water discharge point) is considered minimal. Concentrations of total iron in
Crandall Creek water above the mine water discharge point (at UPF-l), and immediately below
the mine water discharge point (at LOF-l) are shown on Figure PHC-S.
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Prior to the installation and operation of the iron treatment facility, some discoloration of
the Crandall Canyon Creek stream substrate near and below the mine-water discharge point was
observed. The discoloration of the creek likely resulted from the presence of iron hydroxide
precipitates.

Whole effluent toxicity (WET) testing of Crandall Canyon Mine discharge water has

occurred routinely subsequent to the onset of gravity discharge from the mine portals. The mine
discharge water has routinely passed the WET tests during this period, indicating a lack of
toxicity of the mine discharge water. WET te sting of the chemically treated mine discharge
water has been performed subsequent to the operation of the mine's iron treatment facility, on a
semi-annual basis. The first half of 2010 treated mine discharge water successfully passed the
WET testing (the laboratory WET testing procedure forthe second half of 2010 mine discharge
sample is currently in progress has not yet been completed). The fact that the treated mine
discharge water passes the WET testing indicates a lack of toxicity.

The aquatic habitat of Crandall Canyon Creek has also been evaluated previously by JBR
Environmental Consultants, Inc. In a report entitled Crandall Canyon Mine Macroinvertebrate
Study September 2009, JBR evaluated the aquatic habitat by sampling the creek's benthic
macroinvertibrates and assessed the resultant data to determine whether or not the mine discharge
is affecting Crandall Creek's aquatic community. JBR found that overall, while both the upper
and lower monitoring sites continue to support a variety of macroinvertebrates, the Crandall
Creek macroinvertebrate community downstream of the mine's discharge was negatively
impacted relative to the sampling site upstream of the mine discharge. However, they considered
attributing the degradation directly to iron in Genwal's mine water discharge to be problematic.
It should also be noted that this represents a potential impact that occurred prior to the onset of
chemical mine-water treatment. Genwal Resources, Inc. has committed to performing ongoing
routine monitoring of the macroinvertebrate community in Crandall Canyon Creek in the future.
The future sampling will provide additional data, which will be used to assess continued impact
or recovery as the mine discharge water is now treated.

Subsequent to the construction and operation of the iron-treatment facility for the
Crandall Canyon Mine discharge, the treated mine discharge water is currently being discharged
in compliance with all relevant regulations and guidelines. Impacts to the hydrologic balance
resulting from the discharge of mine water are being minimized. To summanze current mine
water discharge conditions :

The iron treatment facility (which uses both chemical and physical treatment
processes) is successfully reducing total iron concentrations in the mine discharge
water to levels in compliance with the UPDES permit (continuously for the last l0
months).
The use of chemicals inthe irontreatment facility at the Crandall Canyon Mine is
in compliance with relevant NSF 60 standards for drinking water treatment
chemicals.
Whole effluent toxicity testing of the treated mine discharge water indicates a lack
of toxicitv.
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4) All applicable regulations and guidelines for the mine water discharge are

currently and consistently being met, demonstrating the capability of Genwal
Resources, Inc. to remain in compliance with the stipulations of the mine water
discharge permit.

While the precise length of time during which elevated iron concentrations will persist in
the untreated Crandall Canyon Mine discharge is difficult to determine with certainty, it is
considered very likely that iron concentrations will gradually decline over time. This is because

the system is reactant-limited. Crandall Canyon Mine waters that were pumped to the surface
prior to the closure and sealing of the mine were consistently low in iron content (Figure PHC-3;
UDOGM, 201l). These waters flowed over the mine floor and were held in underground sumps
prior to being discharged to the surface via pumping. Subsequent to the mine closure and the
cessation of mine water pumping, groundwaters within the mine likely came into contact with
portions of the mine that had not previously been inundated with water prior to reaching the
surface. This may include areas where coal debris resulting from the mine collapse event was
emplaced in mine entries. Over time, the sulfide minerals exposed in the newly flooded portions
ofthe mine will either l) become depleted due to removal of the iron by oxidationprocesses (i.e.
become consumed and flushed from the system as iron and sulfate in the mine discharge water),
or 2) become non-reactive as the necessary chemical reactants facilitating the sulfide mineral
oxidation processes become unavailable (i.e. depletion of dissolved oxygen levels in the mine
water for example). Because there is not an unlimited supply of exposed and available sulfide
mineral in the newly flooded portions of the mine, it can be stated with confidence that the
discharge of iron from sulfide mineral oxidation cannot continue in perpetuity.

It should also be noted that, while damage occurred to pillars in some portions of the
mine in conjunction withthe August2007 mine collapse event, such damage likely did not occur
over widespread portions of the mine. In their July 2008 report of the August 2007 mine
collapse incident, the Mine Safety and Health Administration (MSHA) provide a delineation of
the likely spatial extent of collapse damage inthe mine. This report includes a delineation ofthe
approximate extent of "extensively damaged pillars" as well as a delineation of the approximate
extent of "damaged pillars" (see Figure 33 onpage 6l of the MSHA report). It is significant to
note that the total acreage of "damaged" and "extensively damaged" pillars is on the general

order of the size of one of the typical longwall panels in the Crandall Canyon Mine adjacent to
the collapsed area.

Inasmuch as more than three years have transpired since the tragic August 2007 mine
collapse event (and the performance of any underground mining activities in the area), it seems

unlikely that seismic activity in the mine area of significant magnitude to rubbleize currently in-
tact coal and expose appreciable amounts of sulfide minerals to oxygenated mine water will
occur in the future.

Based on these considerations and the recent trends in total iron concentrations observed
in the mine discharge water, together with previous experiences at the Crandall Canyon Mine and
other coal mining operations in the Wasatch Plateau, it seems reasonable to conclude that the
elevated iron concentrations in the Crandall Canyon Mine discharge water likely will not persist
more than about l0 vears.
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The quantity of water in Crandall Creek increases substantially when Crandall Canyon
Mine discharge waters are discharged into the creek. Typically, during mid-summer and low-
flow conditions, the amount of water in the creek more than doubles as a consequence of the
inclusion of the mine discharge water (UDOGM,20ll). The additional modest quantity of flow
in the creek, particularly during the low-flow season, is likely beneficial to aquatic habitat rather
than being detrimental to the overall aquatic habitat.

In order to further evaluate and characterize the potential effects ofthe Crandall Canyon Mine
discharge water on Crandall Canyon Creek, extensive monitoring of mine discharge rates and mine
discharge water chemical compositions will be carried out. The proposed monitoring plan for the
Crandall Canyon Mine discharge water (prior to any treatments) is presented below:
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Water monitoring protocols for Crandall Canyon Mine discharge water (untreated
mine discharge)

Parameter Renorted as Frequencv

Field Parameters
Mine discharse gpm Daily
Temperature OC Monthlv
pH S.U. Monthlv
Specific conductance uS/cm Monthly
Dissolved oxygen ms/L Monthlv
Ferrous Iron (field) mglL Monthlv

Laboratory analvses

Calcium (dissolved) mE/L Monthlv
Magnesium (dissolved) ms./L Monthlv
Sodium (dissolved) mg/L Monthlv
Potassium (dissolved) n|lgJL Monthlv
Bicarbonate ms/L as CaCO3 Monthlv
Carbonate ms,/L as CaCO3 Monthlv
Sulfate me/L Monthlv
Chloride ms/L Monthlv
Aluminum (total) ms/L Monthlv
Aluminum (dissolved) mg,lL Monthlv
Iron (total) mE/L Monthlv
Iron (dissolved) mslL Monthlv
Manganese (total) me/L Monthlv
Silica mg,/L Monthlv
TDS milL Monthly
TSS mg/L Monthlv
Alkaliniw (total) me/L as CaCO3 Monthly
Hot acidiff fty SM 23108 4(a)) ms/L Monthlv

The water monitoring data for the untreated mine discharge water outlined above will be

submitted to the Division monthly. The water chemistry and measurement data will be submitted
electronically using the Division's water monitoring database EDI system. Mine-water discharge
rate data will be provided in a spreadsheet format or other format acceptable to the Division. The
monitoring of the untreated mine discharge water will be conducted for the life of the permit or
until the Division deems it no longer necessary.

The monitoring data will be used to detect and characterize any potential changes in the
quantity or quality of Crandall Canyon Mine discharge water. This may be accomplished by
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evaluating changes or significant trends in individual monitored parameters over time (i.e. comparing
previous chemical compositions or discharge rates with current chemical compositions or discharge
rates). This information may then be used to determine whether adverse impacts to the quality or
quantity of the receiving water (Crandall Canyon Creek) are occurring or are likely to occur. The
monitoring data may also be used in future geochemical evaluations ofthe hydrogeochemical regime
in the Crandall Canvon Mine.

Acid-toxic materials.

As discussed in Section 5.28.30, waste rock is not normally produced during mining
operations. When incidental quantities of rock are encountered, the rock is left in the mine and will
not be removed in the future; thus, the strata which overlie and underlie the Hiawatha seilm are not
expectedtocauseanynegativeeffectsorcreateacid.formingpotential.@in+is

All waters encountered have had a
near neutral to slightly alkaline chemistry. Laboratory data have shown that no materials are present

within the coal, underburden, overburden, etc. which are of an acid or toxic nature.

Further, handling plans have been implemented for earth, refuse, and acid-toxic forming
materials (if encountered), which, if needed, will prevent or control discharge of pollutants to the
hydrologic system (Section 7 .31.3). This will be accomplished using the best technology currently
available.

However, to further charactenzethe acid-forming potential of strata immediately above and
below the Hiawatha seam, the applicant has collected roof-, floor-rock, and coal samples from
locations within the current mine workings. Analytical results from these sets of samples, Appendix
6-2, indicate that acid and toxic forming materials are not present within the overburden or
underburden.

The potential for flooding is minimized by the design and installation of adequately sized
diversions, sediment pond and velocity control structures as described in Chapter 7, Section7.40.
All diversions are sized for a 25 year - 24 hour storm event. Ditches, culverts and sediment pond are

designed for a l0 year - 24 hour storm event. Ditches, culverts and sediment pond are designed for a
l0 year - 24 how storm event.

Crandall Creek will be culverted for a distance of about 1,100 feet through the expanded
mine yard area. While a minimal short term impact will occur as the culvert is being installed, the
long term affect will be to reduce the potential for sediment to flow from the disturbed areainto the
creek. It will also reduce the potential for flow within Crandall Creek to impinge upon the sediment
pond embankment due to their close proximity. The slopes of the sediment pond will be 2: I on the
outslope. The toe of the sediment pond has been fortified with an additional 2 feetof 12.5 inch D-50
rip-rap for protection and stabilization. The culvert outlet downstream from the pond will minimize
the potential for impact from running water to damage the sediment pond embankment. An analysis
of the Crandall Creek flow and pond protection measures indicates that these measures are adequate
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for a return period in excess of 1 0,000 years (Section 7 .42.22). A slope stability analysis has also
been performed on the pond embankment, indicating it meets the required slope-stability safety
factors (Chapter 7, Table 7-7).

R645-301-728.200 Basis for Determination

The PHC Determination for this operation is based on baseline hydrologic, geologic, and
other information gathered specifically for this site and the surrounding area by the permittee. This
includes information from the South Crandall Lease area and from the U-68082 lease mod area.
Additionally, regional information has been provided through various published reports as noted in
the plan.

Specific groundwater information is provided in Section 7 .24.1 and Appendices 7- 16,7 -77 ,

7-18,7-79,7-21,7-24,7-40,7-41,7-43,7-46,7-47,and7-48 of ChapterT. Surfacewaterdatais
presented in SectionT.24.2andAppendices 7-14,7-23,7-25,7-26,7-27 through 7-39,7-43,7-44,7-
45, and 7 -48 of Chapter 7 . Geologic information is provided in Chapter 6 and Section 7 .24.3, while
climatic information is provided in Section7.24.4.

R645-301-728.300 Findings

7.28.310

Chapter 7, Sections 7.24.1 and 7.24.2, indicate the potential for adverse impacts to the
hydrologic balance to be minimal in both the existing permit area and in the South Crandall Lease

area, and in the U-68082 lease mod area. The basis for this determination is through extensive
studies, past and on-going groundwater and surface water monitoring, past history, and perfoffnance
of the on-going operation, and various protection plans for operations and reclamation. A summary
of potential impacts is provided in Table I of this PHC.

7.28.320

Waste rock is produced in limited quantities on a very infrequent basis during mining
operations. When incidental quantities of rock are encountered, the rock is left in the mine and will
not be removed in the future. These conditions, coupled with the fact that the waste rock does not
have acid or toxic characteristics indicate that little potential exists for any impacts from toxic- or
acid-forming material s.

Further, handling plans have been implemented for earth, refuse, and acid-toxic forming
materials, which, if needed, will prevent or control discharge of pollutants to the hydrologic system
(Section 7 .31.1). This will be accomplished using the best technology currently available.

7.28.330

The following subsections describe the potential impacts from the coal mining and
reclamation operation.
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7.28.331

Sediment yield does naturally increase on a temporary basis from areas disturbed for the
operation. However, the majority of the disturbed area runoff is directed to the sediment pond. The
pond is designed with a total storage volume of 0.98 acre feet, which allows for complete
containment of sediment. The 7 small areas which do not drain to the sediment pond, as shown on
Plate 7-5, aretreated through the use of sediment traps, straw bale dikes, silt fences, and vegetation.

Genwal, in cooperation with the U.S. Forest Service, is conducting detailed sedimentation
and erosion studies in the Blind Canyon watershed to determine the exact impact of mining and
subsidence. To date, negative impacts to intermittent and perennial streams by sediment loading and
increased turbidity has not been observed in the permit arsa.

7.28.332

Water quality parameters, including acidity, total suspended solids and total dissolved solids,
are not expected to be impacted by the mining or reclamation operations. This determination is
based on information provided in Chapter 7, Sections 7.24.1 and 7.24.2, and by results of the on-
going water monitoring program detailed in Section7.3l.2.

It is unlikely that groundwater quality or quantity will be affected by the underground mining
operation (as discussed in SectionT .24.1 and associated appendices, and Section7.28.l00). There
exists a potential for impacts to the surface water. However, these potential impacts are expected to
be minimal for the following reasons:

(l)

(2)

(3)

(4)

Il23l95 revised 1/1 I
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Sediment controls are in place and maintained to minimize sediment
loading to drainages;

All discharges from the sediment pond (or mine) are conducted in accordance
with requirements of a U.P.D.E.S. Permit; Where elevated total iron
concentrations (above UPDES discharge permit lirnits) in mine discharge
waters may occur, the water will be treated to remove excess iron prior to
discharge to receiving waters;

Historical data from this site (which is summarized in the Annual
Report and Appendices 7 -l 6, 7 -17, 7- I 8, 7 -19, 7 -21, 7 -24, 7 -40, 7 -41,
7-43,7-46,7-47, and 7-48) show no indication of mine related
impacts on the hydrology of the area, other than the permitted
discharges of mine water to Crandall Creek regulated under the
mine's UPDES permit;

The water monitoring program will continue to be followed as

described in Chapter 7, Section 7 .31.2. Results will continue to be

analyzed and any problem areas noted will be corrected to prevent

20



fuither impacts to the hydrology. As requested by the Division,
recent water monitoring data (through the third quarter of 2010)

728.333

The potential for flooding of the surface facilities is minimizedby the design and installation
of adequately sized diversions, sediment pond and velocity control structures as described in Chapter
7, Section7.40.

728.334

The Crandall Canyon Mine is expected to have little impact on groundwater. A.s.mentiened

Monitoring of in-mine and surface monitoring wells drilled within and adjacent to the
Crandall Canyon Mine and completed in the regional Blackhawk-Starpoint aquifer indicate the
potentiometric surface of this aquifer generally lies 50 to 60 feet below the top of the Star Point
Formation in all but the westernmost portion of the mine. Thus, mining of the Hiawatha Coal Seam
at the base of the Blackhawk Formation, overlying the Star Point Formation, will not intersect and
drain any water from the regional aquifer. Nor would water from underground mining enter the Star
Point Sandstone due to the relatively impermeable shale zone that lies between the Hiawatha seam

and the sandstone below.

There may be some potential for impact to seeps and springs through subsidence. Genwal is
currently monitoring the water flow rates and quality of the water rights associated with seeps and
springs within and adjacent to the current mine permit atea. No evidence of impacts has been
identified; however, an alternative water source plan has been developed in the event any water
rights or springs/seeps are adversely affected by the mining operation or reclamation activities.

At the request of the Division, an analysis of water-monitoring data at the Crandall Canyon
Mine through the third quarter of 2010 has been performed. All related water-monitoring
information has been submitted electronicallyto the Division's on-line hydrology database located at

As part of the requested analysis of water-monitoring data, graphs of discharge, specific
conductance, and pH are provided together with plots of the Palmer Hydrologic Drought Index
(PHDI) for Crandall Canyon Mine monitoring sites in PHC-Attachment l. The PHDI is a monthly
parameter that is generated by the National Climatic Data Center (NCDC) that indicates the severity
of wet or dry spells. The PHDI is useful in evaluating spring or stream discharge data to determine
whether variabili$ in spring or stream discharge rates is related to climatic variability or attributable
other factors.

Based on the analysis of all monitoring information performed in this investigation, it is
concluded that, other than the permitted discharge of mine discharge water to Crandall Creek, which
is regulated under aUPDES discharge permit, there are no indications of adverse impacts to water
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quality or water quantity that could be attributed to mining-related activities. It is apparent that
effects of both seasonal and climatic variability influence conditions at monitored springs and
streams in the mine area. Other than the permitted discharge of mine water to Crandall Creek with
likely temporarily increased total iron concentrations as discussed previously, there is no indication
that the events associated with the August 2007 mine collapse event have had any perceptible or
quantifiable impacts on water quality or water quantity in surrounding streams or springs. Similarly,
no perceptible or quantifiable impacts to water quality or water quantity in streams or springs
overlying mine areas that could be attributed to the current discharge of mine water from the
Crandall Canyon Mine portals have been identified.

Similar comprehensive analyses of water-monitoring data from the Crandall Canyon Mine
have previously been provided yearly in annual reports of water monitoring activities submitted to
the Division. An analysis of all monitoring data collected during 2010 will be provided to the
Division with the submittal of the 2010 annual report of water monitoring activities.

The groundwater system that supports discharge at Little Bear Spring will not be subsided.
As discussed above, the groundwater discharging from the spring is NOT derived from a regional
Star Point aquifer. Rather, it is recharged from surface-water and alluvial groundwater losses in Mill
Fork Canyon outside of the permit area. The significant fracture in the Star Point Sandstone from
which the spring discharges serves primarily as a conduit for the conveyance of the Mill Fork water
to the spring. Groundwater in the Star Point Sandstone that is not within the fracture system does not
contribute appreciable quantities of groundwater to the spring. For these reasons, the potential for
impacts to Little Bear Spring resulting from mining operations in Genwal:s permit area is
considered extremely unlikely.

Impacts to the surface water quality and quantity are minimized through the installation and
maintenance of surface runoff and sediment control structures, and a commitment (Section 7 .24.2)to
not pump from Crandall Creek at a rate that will cause the in-stream flow to decrease below the
minimum required rate.

In addition, groundwater and surface water quantity and quality are monitored on a quarterly
basis to determine seasonal flow conditions for the permit and adjacent areas. Further, handling plans
have been implemented for earth, refuse, and acid-toxic forming materials, which will prevent or
control discharge of pollutants to the hydrologic system. Implementation of these plans will be
accomplished using the best technology currently available.

Based on the above, there is some potential for the operation to have an impact on the
groundwater and surface water resources of the area; however, the impacts are expected to be
minimal due to natural geologic and hydrologic conditions, and the implementation of control and
protection systems. Therefore, the "Probable Hydrologic Consequences" of this operation are
expected to be minimal, if not negligible.

7.28.335

Additional information will be provided if deemed necessary by the Division.
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R645-301-728.340 N/A

This is an underground operation.

R645-301:728-400 Undated PHC

This document is provided as an up-dated PHC for the permit renewal in accordance with the
State of Utatr R645-Coal Mining Rules.
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